In this work, fractal characterization of surface topography is applied to the study of contact mechanics between two coating film rough surfaces. Incorporating with MB model, the occurrence of elastic-plastic transition regime and the hardness effect of coating film are considered in the new contact model. Results show that the real contact areas predicted by this new model are larger than those predicted by MB model. For low fractal roughness parameter and fractal dimension of 1.5, up to 19% of difference can be found between the results from the new model and old model.
INTRODUCTION
The basic elastic model for microcontact model was introduced by Greenwood and Williamson (GW model) [1] . Chang et al. [2] proposed an elastic-plastic microcontact model (CEB model) based on the volume conservation of plastically deformed asperities for the contact of rough surfaces. Horng [3] proposed a generalized elliptic microcontact model (H model), that takes into account the directional nature of anisotropic surface roughness. This model can be simplified to become GW and CEB models. Kogut and Etsion [4] presented an asperity models to modify the shortcoming of transition from elastic deformation to fully plastic in the other models. However, it has been found that the variance of many roughness parameters (curvature, height distribution etc.) depend on the resolution and sampling length of roughness-measuring instrument. The multi-scale nature of the surface roughness suggests the use of a fractal representation. Lately, Liu et al. [5] and Majumdarm and Bhushan (MB model) [6] proposed fractal models to simulate the contact of rough surfaces. The MB model was lately extended to 3D contact model by Yan and Komovpouls [7] . It is well known that many hard and soft films were coated on the MEMS to control adhesion, friction and wear in industrial application. In this paper, Incorporating with MB model, the elastic-plastic transition region of rough surface and the hardness effect of coating film are considered in the new contact model.
METHODS
In this Analysis, the empirical expression for the hardness that vary with depth of coating film is A , and the total contact load, * t P , become 1. 12-16, 2005, Washington, D.C., USA Figure 1 presents the results of the nondimenional contact area as a function of nondimensional external load P * for D=1.5, K=0. Figure 2 show that different values of D make the contact area different. However, the deviation of predicted values by two models is the smallest at the value of D= 1.1 because elastoplastic deformation area is nil in those conditions. The variation of contact area ratio can be categorized according to the external loads, as shown in Figure 3 . The elastoplastic deformation area increases gradually at the dimensional load of 10 -8 in the stage B, then decreases gradually from the value at the dimensional load of 5×10 -7 in the stage D. However, plastic area ratio decreases and elastic area ratio increases from the stage B in loading process. This is why the max deviation of predicted values by two models occurred at the dimensional load of 5×10 -7 in Figure 1 . Figure 4 shows the effect of hardness curve of coating film on contact area for D=1.5, K=0.5, φ=0.01 and different values of G * and m. Regardless of external loads, the dimensional contact area of soft coating film (m = -0.5) is larger than that of hard coating film. Due to the increase of elastic contact area, the slop transition zone of curve occurred for low load and value of G*. The ratio of elastoplastic contact area have a high value for low value of G* under the same conditions. Therefore, we can see that in figure 4 the transition zone occurs mostly on the lower value of G* for soft and hard coating films.
WTC2005-63418 RESULTS AND CONCLUSION
In this paper, a fractal microcontact model that takes into account the effect of elastic-plastic transition regime and coating hardness has been proposed. This model provides an efficient tool for understand the relation between elastic-plastic contact area and hardness of coating film, which are important for precision machine and other microtribologcial systems. 
